The choice of teaching methods used in undergraduate courses is affected by several key school, departmental, and individual faculty member characteristics. Different school and departmental policies and constraints -including teaching loads, class sizes, and weightings on teaching in promotion and tenure decisions -lead to different responses by faculty members. While the dominance and persistence of "chalk and talk" teaching methods in undergraduate economics courses has been widely noted and documented in several studies, including national surveys reported in Becker and Watts (1996 and 2001), Watts and Becker (2008), and Watts and Schaur (2011), and in surveys of three cohorts of graduates at four large U.S. universities who took undergraduate economics courses around 1976 , 1986 , or 1996 (Allgood et al. 2004, there is evidence of some increases in the share of instructors using non-lecture teaching methods over recent years. In this paper we first investigate the effects of school, department, and individual faculty characteristics, and then estimate how much changes in some school and departmental policies affect the probability that economics instructors will use particular teaching methods in four different kinds of courses. We suspect that as schools and departments adopt and change these polices, often in response to changes in their resource bases of funds and students, those decisions do not take into account how that affects teaching methods, and through that student time investments in coursework. That raises serious concerns about the relationship between school or departmental constraints and possible decreases in the quality of college graduates and the development of human capital.
The relationship between these school and department policies and the quality of education is not directly measurable, and probably for that reason there is not much systematic evidence showing how institutional changes affect these issues. 1 We employ an input-based approach to investigate how economics instructors deliver education in undergraduate economics courses, and how these methods change in response to institutional characteristics. While our data and findings are therefore limited in the sense of being discipline specific, an important advantage from that is eliminating or at least reducing the need to proxy for many general factors that vary much more across disciplines, such as faculty-student ratios and expenditures per student (Lovenheim and Reynolds, 2012) . Harter, Becker, and Watts (1999) published an early attempt to examine the relationship between school, departmental and faculty characteristics on teaching methods in undergraduate economics courses. Here, using a much larger dataset and more extensive empirical procedures, we first establish that several departmental/school policies and individual faculty characteristics are related to the choice of teaching methods, and then estimate how changes in some of the departmental and school policies affect faculty decisions about the teaching methods they use.
Most of the school, departmental, and instructor characteristics we feature have faced major changes in recent decades, sometimes in response to broader social and economic forces. For example, rising tuition at public U.S colleges and universities has barely offset declines in state appropriations. In real terms, the sum of net tuition revenue (subtracting the share of tuition dollars channeled back to students as need-based or merit tuition discounts) was roughly the same in fiscal years 2010 and 1987 (Ehrenberg, 2012 . At the same time, as Ehrenberg also documents, teaching and administrative technologies used by colleges and universities have changed, while the share of institutional spending going to faculty compensation has fallen and shares going to student services and other academic support programs have increased. At some schools that led to larger class sizes, especially in departments where faculty salaries are higher than average, such as economics.
There is evidence that the time invested in coursework by full -time undergraduate students has decreased sharply, from about 40 hours a week in 1961 to about 27 hours a week in 2003 (Babcock and Marks, 2011) . These changes do not appear to have been driven by changes in students' decisions to take part-time jobs or in their choice of majors, or changes in the composition of students or schools, or rising time to complete undergraduate degrees. Unless the decreased time investments were offset by improvements in teaching technologies and methods, that raises a serious concern about possible decreases in the quality of college graduates, at least to the extent that undergraduate education is viewed as human capital rather than signaling.
The quality concern with college graduates is heightened in another recent paper by Babcock (2010) , who points out that during the same period student time investments were falling by 40% student grade point averages rose sharply. He finds that this grade inflation leads to lower student time investmentsby about 50% in classes taught by the same instructor when the expected grade is an "A" rather than a "C." He also finds that this behavior is driven by class averages for expected grades, rather than by individual students' expected grades. Class-specific factors associated with lower expected gradeswhich would include different kinds of teaching and evaluation methods and student assignmentsincrease student effort and time investments.
Several studies of teaching methods used by instructors in undergraduate economics courses conducted over the past two decades have found that, overall, there have been very few notable changes in methods across different types of courses -including principles, intermediate theory, statistics and econometrics, and other upper-division courses. Results from four quinquennial surveys of instructors (Becker and Watts 1996 and 2001 , Watts and Becker 2008 , and Watts and Schaur 2011 are supported by student survey data. For example, different cohorts of college graduates who took economics courses at four different large public universities, around 1976, 1986, and 1996 , all remember the economics courses they took featuring more lecture and blackboard presentations by instructors than courses in other subject, with less use of alternative teaching methods (Allgood et al. 2004) . However, the most recent faculty surveys noted above did show evidence of some small, gradual changes in teaching and evaluation methods, perhaps partly reflecting attrition and turnover of faculty over time, as well as the changing academic environments and related policy changes at the schools and departments where they work. Maier, McGoldrick, and Simkins (2012, p. 107 ) also note the slow change in teaching methods for undergraduate economics courses and argue that some of the changes are bringing teaching methods into closer alignment with what economists do and "how they think." The 1995 The , 2000 The , 2005 , and 2010 mail surveys from which our data are drawn were each five pages long, with very few changes in items across the different years. In 1995 a sample of 2,947 economists was drawn either from academic members of the American Economic Association (AEA) or as college/university teachers of economics on lists from College Marketing Guide (CMG), a private company. Unfortunately, for the three later surveys mailing lists of AEA members by employee type were no longer available. Instead, in 2000 a sample of 3,103 economists was drawn entirely from CMG lists. In 2005 the CMG lists were no longer available, so lists of economics instructors were purchased from Market Data Retrieval (MDR), a private company that offered mailing lists of various groups, including college teachers in different disciplines. The 2005 survey was mailed to 3,711 academic economists. By 2009 the MDR mailing lists were no longer available, so a much larger mailing list from AEA was purchased, with names dropped if an academic mailing address was not provided in the mailing list or could not be identified by searches on the Internet. Starting with a list of 6,902, surveys were eventually mailed to 4,045 individuals.
DATA SOURCES AND DEFINITIONS AND DESCRIPTIVE STATISTICS FOR VARIABLES
In all four surveys fixed-interval sampling was used to identify questionnaire recipients from the larger source lists. In 1995 the response rate was 21 percent, in 2000 it was 19 percent, in 2005 it was 13 percent, and in 2010 it was 10.5 percent. In 2010 respondents were given the option of responding online or returning the survey by mail, as in earlier years. Over 70 percent of responses were still returned by mail.
The decline in response rates over time may reflect several factors, including the larger number of surveys faculty members receive today, and differences in the mailing lists used in different years. In the papers by Becker and Watts (1996, 2001) , Watts and Becker (2008) , and Watts and Schaur (2011), it was consistently suggested that faculty who are more interested in teaching are most likely to return the surveys. If AEA membership is associated with a greater interest in research that might lower responses; but teaching and research can be viewed as complements rather than substitutes, and the response rate from the AEA list in 1995 was slightly higher than the response rate from the CMG mailing list. It is also possible that some potential respondents became less interested in completing a survey on this topic from these authors, knowing that published results from the earlier surveys were strikingly similar. In any case, results from all four surveys are based on opportunistic samples and self-reported data, and there is no way of knowing whether respondents are representative of all US teachers of undergraduate economics courses. Our intuition is still that those with greater interest in teaching were more likely to complete and return surveys.
Definitions and descriptive statistics for the variables we use are provided in Table 1 . Statistics are provided here only for the overall sample, but are available for each specific type of course -principles, intermediate theory, statistics and econometrics, and other upper-level field courses -on request. Respondents were asked to provide information for each of the four different types of undergraduate classes they were teaching, so sample sizes are different across the different types of courses.
The first section of Table 1 lists the 14 different teaching methods we use as dependent variables. Each of these methods was listed as a separate response item on the survey forms, and respondents were asked to indicate how often they used each method on a non-linear scale. Responses of 0 indicated methods an instructor "never" used; 1 identified methods they used "rarely," defined on the survey form as being used in 1-10 percent of classes; 2 indicated "occasional" use (11-33 percent of classes); 3 represented "frequent" use (34-65 percent of classes); and 4 noted methods used "almost always" (66-100 percent). A few respondents marked teaching methods with an x or a √ instead of using the 0 to 4 integers; in those cases we entered the mean value for that teaching method in the particular kind of course. In cases where respondents left the item for a particular teaching method blank but filled in other items for that type of course we entered a zero.
There is a key difference to note in the coding we used for lecturing -sometimes called direct instruction -and all of the other teaching methods. Namely, in our estimations a value of 1 for lecturing identifies respondents who responded that they "almost always" lecture, while a value of 1 for any of the other teaching methods identifies respondents who said they made any use of those methods, ranging from "rarely" to "almost always." The different coding reflects the dominance of lecture methods in undergraduate economics courses noted earlier -to be more specific, in all four of the national quinquennial surveys the median (midpoint) response for "almost always" lecturing was 83% of respondents in all four types of courses. Put differently, using non-lecture teaching methods in economics is still rare enough to make an instructor something of an outlier (in some cases perhaps even a pioneer), although that may be starting to change.
Pairwise correlation coefficients (Pearson's R) for the different teaching methods were almost all quite low, whether broken down by the four types of courses or for the combined set of all responses. The highest value for any of the combined responses was 0.38 (for using references to literature, drama, and music and using references to sports), with the great majority less than 0.2. We therefore chose to estimate and report separate equations for each of the different teaching methods.
Section II of Table 1 provides definitions and descriptive statistics for our independent variables. Part A shows the breakdown of schools for respondents by Carnegie classifications, using the Associate, Baccalaureate, Masters, and Doctoral categories that were reasonably stable from 1995-2010, when the four quinquennial surveys were conducted.
2 Associate schools are only included in our estimations for principles courses because the other three types of courses are almost always taught as upper-division courses. Only a few of the respondents from Associates schools reported teaching any of the nonprinciples classes, and at least some of those cases might have reflected teaching done as an adjunct instructor at other kinds of schools. Part B of Section II lists indicator variables that designate the four different survey years and a series of departmental and individual faculty characteristics based on survey responses: faculty teaching loads; typical class sizes for the four different types of courses at the respondents' schools; teaching weights in departmental decisions for promotion and tenure; and instructors' rank, gender, and native language (English or other).
DETERMINANTS OF TEACHING METHODS
We are interested in two related questions: first, how teaching methods vary across different types of schools; and second, how instructor and departmental and school characteristics are related to instructors' decisions to use different teaching methods.
We first report OLS results in which dependent variables are the responses from faculty members indicating whether they used a particular teaching method (Indicator = 1) or not (Indicator = 0) in different types of courses. The only independent variables in these equations are the Carnegie classifications for the schools at which the respondents taught, and a constant term. We report these results combining all four survey data sets with estimates for each type of course in Table 2 . Doctoral schools are the omitted comparison group. One nice feature of this specification is that adding the coefficients for the Carnegie variables to the coefficient for the constant term directly provides the percentage of faculty using each teaching method at each type of school -except in the case of the "almost always" lecture equation -whereas probit coefficients would provide non-linear transformations of those values.
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In Table 2 , note first that R 2 values for all equations are extremely low while constant terms are consistently significant, suggesting that instructors' choices of teaching methods are driven largely by characteristics other than factors closely related to the Carnegie classification of the schools at which they teach. However, for principles courses that include the Associates category, it is notable that instructors at the Associate schools, who are usually teaching only principles courses in economics, are significantly more likely to use 10 of the non-lecture methods than instructors at Doctorate/Research schools, and significantly less likely to lecture. This may well reflect the fact that these instructors specialize far more than most instructors at other types of schools in teaching principles classes, and that class sizes for principles courses at the Associate schools (44 students, on average) are notably smaller than at some other types of schools -particularly Doctoral schools (105 students).
Faculty at Bachelors and Masters schools were significantly more likely than faculty at Doctoral schools to use cooperative learning methods in all kinds of courses except statistics and econometrics. They were also more likely to use computer generated displays and computer labs, as well as readings from the general press and scholarly publications. However, particularly when compared with Associates schools, it is clear that many faculty members at these schools are not using these non-lecture teaching methods.
INSTRUCTOR AND DEPARTMENTAL DETERMINANTS OF TEACHING METHODS
In Tables 3a-d we replace the independent variables for Carnegie classifications with variables for instructors' personal characteristics and institutional variables. Marginal effects for probit estimations are reported at the mean values for the four continuous variables, including a squared value for those variables to address any non-linear effects. For the indicator variables marginal effects are calculated for discrete changes (Becker and Kennedy 1992) . Specifically, because all of the faculty indicator variables in our estimations have median values of zero we use zero as the base value and report marginal effects for the difference in probability associated with a change in the variable value from zero to one.
For the variables reporting the survey year in which a response was drawn, we report the change in probability for a change from the 1995 Female faculty are about 12 percentage points less likely to "usually or always" lecture in all types of classes, and even more so in upper-level field courses. They are 17 to 23 percentage points more likely to use cooperative learning methods. They are about 14 points less likely to use sports references and examples in all types of classes except statistics and econometrics, and about 10 points less likely to use references to literature, drama, and music in intermediate theory and upper-level field courses. These findings are generally in line with earlier studies that report female faculty members in economics and other disciplines spend slightly more time on teaching, ceteris paribus, and that they are more likely to take jobs at schools that put relatively more emphasis on teaching than research. (See the findings and literature review in Harter, Becker, and Watts 2011.) Faculty rank doesn't seem to be a major factor, except that lecturers and assistant professors are more likely to lecture heavily in principles courses, as are assistant professors in intermediate theory courses. That probably reflects higher teaching loads for the lecturers, and tenure-pursuit issues for the assistants. There is a somewhat quirky finding for associate professors, who are six to ten percentage points more likely to use sports references in all types of courses except statistics and econometrics. At the risk of indulging in quirky speculation, perhaps younger faculty (compared to the unspecified comparison group of full professors) are more interested in sports, while untenured faculty just can't afford to spend as much time as the associate professors watching sports to develop current examples for class.
The English-as-a-second-language (English 2L) variable shows that these faculty are somewhat less likely to use classroom experiments; references to literature, drama, or music; and references to sports. Those patterns are plausibly related to language and/or cultural background differences.
The three response year indicator variables, taken together, suggest that lecturing diminished at least a little from 1995 -2010, while cooperative learning grew slowly. The use of computer displays also increased, no doubt reflecting changes in technologies, classroom set-ups, and capital support for those presentations. The use of classroom experiments is still relatively rare but growing, while the use of workbooks is shrinking -possibly due to on-line substitutes provided by publishers or instructors, and greater use of instructor lecture notes.
HOW SCHOOL AND DEPARTMENTAL POLICIES AFFECT INSTRUCTORS' CHOICES OF TEACHING METHODS
To assess effects for the four continuous independent variables, in Table 4 we provide an elasticity measure showing the percentage change in the probability of using a given teaching method for a one percent change in the mean value of these variables, including a squared value component to capture non-linear effects. For greater visual clarity and impact, in Table 4 we only list values for significant coefficients. Note that across all four types of courses and all of the teaching methods, departmental teaching weight was significant in 15 cases and experience was significant in 14 cases, while there were 20 such cases for both the teaching load and class size variables. 4 We review these results for each of the four variables, generally in the order of the absolute value of the elasticity measures.
Higher departmental teaching weights for promotion and tenure decisions are associated with less use of workbooks in statistics and econometrics classes; more use of literature, drama, and music examples in principles and upper-level field courses; more use of classroom experiments in upper-level field courses; more use of press readings in all three types of non-principles courses; less use of instructor notes given to students in all types of courses except statistics and econometrics; greater use of cooperative learning methods in upper-level field courses and statistics and econometrics courses; more use of sports examples in principles and upper-level field courses; and more use of problem sets in intermediate theory classes. From this data set we cannot determine whether these differences reflect selection/matching of "teaching departments" and faculty who are more inclined (or at least more receptive) to using non-lecture teaching methods, or instead reflect a change in faculty behavior in response to departmental policies and incentives. But either way, the differences seen fit with expected behavior when teaching carries a greater weight.
To quantify these results, we find that increasing the teaching weight from 25 to 75 percent in promotion and tenure decisions: 1) increases the probability of using literature, drama, and music examples in principles courses from 42% to 66% and in upper-level field courses from 34% to 68%; 2) raises the probability of using classroom experiments in upper-level field courses from 24% to 46%; 3) increases the probability of using press readings in intermediate theory from 54% to 90%, in statistics/econometrics from 14% to 53%, and in other upper-level field courses from 61% to 96%; and 4) raises the probability of using cooperative learning methods in upper-level field courses from 34% to 74% and in statistics and econometrics courses from 34% to 63%. Overall, increasing the weight of teaching in tenure and promotion decisions leads to more use of what the education literature calls student-centered, active learning instructional methods. We also find that more traditional, instructorbased teaching methods decline -for example using instructor notes decreases in principles courses from 62% to 39% and in intermediate theory courses from 59% to 51%. Most of these differences again make sense from the standpoint of instructors adopting less time-intensive teaching methods as the number of classes and students they teach increase, but in some cases these effects may be offset when instructors specialize more in teaching.
Specifically, we find that increasing teaching loads from four to 12 courses a year: 1) increases the probability of using computer labs in intermediate theory from 22% to 39% and in upper-level field courses from 23% to 61%, 2) increases the probability of using cooperative learning methods in principles courses from 22% to 45% and in intermediate theory courses from 34% to 68%; and 3) increases the probability of using examples from literature, drama, and music in intermediate theory classes from 36% to 57%. These appear to be cases in which more time-intensive teaching methods are adopted as faculty members' departmental assignments and evaluations move more toward teaching and away from research. On the other hand, the increase in teaching load also increases the probability of using overhead projection systems in principles from 52% to 67% and in intermediate theory courses from 42% to 75%. It also increases the probability of using workbooks in principles courses from 52% to 69%, in statistics/econometrics courses from 36% to 55%, and in other upper-level field courses from 13% to 98%. Those are predictable responses for faculty facing higher teaching loads.
Instructors with more experience are less likely to use a wide range of teaching methods, including classroom experiments in principles and upper-level field courses, computer-generated displays in all types of courses except statistics/econometrics, computer lab activities in principles and upper-level field courses, cooperative learning methods in principles and intermediate theory courses, or problem sets and overhead projectors in principles and upper-level field courses. The only method used more as experience increases, and that only in upper-level field courses, is references to literature, drama, and music. Many of the cases in which the experience variable is significantly related to less use of particular methods are almost certainly a reflection of faculty age or "vintage" cohorts. For example, older faculty members are less likely to have training or a research field in experimental economics, leading to large and significant decreases in the probability of using classroom experiments. In addition to the broad demographic issues, an interesting question is whether more experienced instructors tried at least some of these teaching methods in some of these courses earlier in their careers, and stopped using them because they found them to be less effective or too costly. Unfortunately, the data we have do not allow us to answer that question.
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Looking at experience cut-points that might show a differential effect for tenure does not show major discontinuities. For example, at experience levels of 7, 14, and 21 years, the probability of using cooperative learning in intermediate theory classes decreases fairly smoothly and steadily, from 49 to 45 to 40 percent and in statistics/econometrics courses from 55% to 47% to 39%. At the same experience levels, the probability of using cooperative learning in principles courses increases from 37% to 39% to 40% and increases in other upper-level field courses from 45% to 47% to 50%. The probability of using problem sets in intermediate theory courses increases from 68% to 75% to 81% and in statistics/econometrics courses from 62% to 78% to 89%; but it decreases in principles courses from 77% to 75% to 71% and in other upper-level field courses from 81% to 74% to 65%.
Larger class sizes are associated with less use of computer labs in intermediate theory courses; less use of scholarly readings in all types of courses except intermediate theory classes; less use of cooperative learning methods in principles and intermediate theory courses; more use of lecturing, overhead projectors, and workbooks in principles and upper-level field courses; more use of sports references and examples in statistics/econometrics and upper-level field courses; more use of class notes provided to students, and of references to literature, drama, and music in upper-level field courses; and less use of press readings and problem sets in principles classes. An unusual case of different effects in different types of classes occurs with the use of classroom experiments, where larger classes reduces the use of experiments in principles classes, but increases their use in statistics and econometrics courses.
As principles class sizes increase from 40 to 100 students, the probability of using cooperative learning methods in these classes decreases from 43% to 36% while the probability of lecturing most or all of the time increases from 75% to 79%. The probability of using press readings decreases from 83% to 77% and the probability of using problem sets decreases from 75% to 71%.
Increasing class size from 20 to 40 in the upper-level non-principles classes (where smaller class sizes are more common) decreases the probability of using computer labs in intermediate theory courses from 30% to 24%, decreases the probability of using scholarly readings in statistics/econometrics courses from 39% to 25%, and in other upper-level field courses from 83% to 75%. It decreases the probability of using cooperative learning methods in intermediate theory courses from 49% to 40% but increases it in statistics/econometrics courses from 40% to 52% and in other upper-level field courses from 46% to 54%. Overall, across principles and non-principles classes larger class sizes generally lead to more lecturing and less use of active learning methods.
CONCLUSIONS
Harter, Becker, and Watts (1999), working with only the earliest of the four national survey data sets we were able to use, and more basic empirical methods, found significant effects for gender, some differences across the overall range of Carnegie classifications of schools, and effects for class size in the choice of some but not all teaching methods. We generally support but more importantly extend those results in finding differences related to departmental policies and decisions on teaching weightings, teaching loads, and class sizes. Those variables and policies affect faculty choices about teaching methods, and as Schaur, Becker, and Watts (2012) have shown earlier, also instructors' choices of assessment methods and assignments. School and departmental discussions about those policies should therefore include a careful consideration of what kinds of teaching and assessment the department, school, and faculty want to deliver to students. Our impression is that doesn't always happen. For example, schools and departments may respond to increased enrollments, higher costs, or reduced revenues by increasing class sizes. We find that larger classes lead to more traditional, "chalkand-talk" teaching and less use of active learning methods. Schaur, Becker, and Watts (2012) showed that it also leads to greater use of multiple choice evaluation items and grading, and less use of essay questions, term papers, and other writing assignments that are at least arguably associated with "deeper" student learning. 6 In short, increases in class size may sacrifice human capital development and decrease the quality of education provided to students. Some of the individual faculty characteristics related to choices about what teaching methods to use in the classroom are, at least in some respects, beyond the control of schools, departments, and instructors. But it would still be important and helpful to have a better understanding, and better information, about some of those factors. Differences related to faculty gender, for example, and for that matter the role of student gender in students' decisions to enroll and major in economics, or to go on to graduate school and take faculty positions in economics departments, are frequently noted but not well understood or explained. Those differences are stubbornly persisting despite the growing number of female "role models" in faculty positions at all kinds of schools, and for that matter female economists who have won the John Bates Clark award or served as President of the AEA. (See Emerson, McGoldrick, and Mumford, 2010 , for a recent study using a major new data set and an extensive literature review on these issues.)
Finally, the issue of aging faculty members may well deserve special attention, and perhaps be more amenable to departmental and professional policy initiatives. We find that older (aka "more experienced") faculty are less likely to adopt almost all newer teaching methods and technologies. That might be addressed through continuing education programs on content, teaching technologies, and pedagogical methods; and in fact in recent years the AEA has sponsored short (one or two-day) programs in all of these areas after its annual meetings. In many nations across the former Soviet Union faculty were required to attend much longer programs at "Retraining Institutes" -often every five years. It isn't clear how effective either of these programs were or have been, or whether the AEA continuing education programs have primarily strengthened research instead of teaching, and whether most of the participants in those programs were younger rather than more experienced faculty members. But in any case, especially given the current shares of older, tenured faculty in economics departments, it might be appropriate to develop programs and incentives that encourage and support experienced instructors in exploring the use of newer teaching methods. Another reason for doing that is simply that today's students are probably less well equipped to learn from traditional chalk and talk methods than students in earlier decades, and less willing to sit through those kinds of classes. The alternative is probably a continuation of the slow (glacial?) pace of decline in the use of traditional "chalk and talk" lectures in undergraduate economics courses, as experienced faculty retire through normal "attrition." Nor, for that matter, is there a large and notably consistent literature on the effectiveness of different teaching and evaluation methods in terms of improving student test scores, course grades, decisions to take additional coursework or major in a subject, or post-graduation differences in behaviors and economic or other personal outcomes. Despite some claims that innovative, "active learning" and other student-centered methods improve learning or at least student satisfaction with courses, it has long been noted in both the general education and economic education literatures that relatively few studies promoting these methods provide clear empirical support (e.g., Berrett 2012; Becker 2004; and DeNeve and Heppner 1997 
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